Uroporphyria in the uroporphyrinogen decarboxylase-deficient mouse: Interplay with siderosis and polychlorinated biphenyl exposure.
Several methods have been used to develop rodent models with the hepatic manifestations of porphyria cutanea tarda (PCT). Acute iron administration or mutations of the hemochromatosis gene (Hfe) have been used to generate hepatic siderosis, a nearly uniform finding in PCT. Heterozygosity for a null mutation at the uroporphyrinogen decarboxylase (Uro-D+/-) locus has been developed to mimic familial PCT in humans. This study examines the interplay of these 2 genetic risk factors and their influence, alone and combined with polychlorinated-biphenyl exposure. Neither an Hfe-null mutation nor iron-dextran administration alone or in combination with polychlorinated biphenyl exposure was porphyrinogenic in a 3-week model using mice wild-type at the Uro-D locus. Homozygosity for an Hfe-null mutation significantly elevated hepatic iron but not to the extent seen with parenteral iron-dextran administration. Homozygosity for an Hfe-null mutation but not iron-dextran administration was porphyrinogenic in animals heterozygous for the Uro-D mutation. Polychlorinated biphenyls were also porphyrinogenic in these animals. Uroporphyria in Uro-D+/- animals was exacerbated by combinations of the homozygous Hfe-null mutation and polychlorinated biphenyls and iron-dextran and polychlorinated biphenyls. In all cases in which uroporphyria developed, a greater degree of experimental uroporphyria was seen in female animals. All elevated hepatic uroporphyrin concentrations were accompanied by depressed uroporphyrinogen decarboxylase activity and the presence of a factor in cytosol that inhibits recombinant human uroporphyrinogen decarboxylase. In conclusion, the expression of the uroporphyric phenotype, dependent on the susceptibility imparted by a genetic mutation, provides a uniquely facile model for dissecting the molecular pathogenesis of the disease.